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RECENT USSR WORK ON TRANSPIANTATION OF ORGANS P L 5 SR

Meditsinskd Rabotnik, Vol 18, No Lo Prof N. Sinitsyn it -
Moscow, May 1955 Gor'kiy llk : '
& ; ! j
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[Coment: fmig report gives information from an article pub- bh's
lished under the title "The Problem of the Transplantation of Or- A}
88ns." In addition to the general medical and biological signifi- ' ’ - ¥R
cance of the results reported in the article, the emphasis on pharma-
cological and toxicological applications is of interest, | '

The staff of our laboratory has worked for more than 20 Years on the problenm
of the transplantation of the heart of vertebrate animals, Ve can successfully
carry out this operation on cold-blooded animals, e,g., frogs. The results which
have been achieved are of general biologieal significance ang furthermore contrib-
ute to the solution >f the Problem s far as warm-blooded animals are concerned,

In the vork on the transplantation of the hearts of froes, we had to surmount
great difficulties connected not only with the operational technique, but alse
vith conditions which prevent the assimilation of the heari in u 1oreign organism.

& single organ-
ism affects every living cell within this organism. Any orgen or tissue which

L swhstrate which will enable it to survive under new living conditions, All de-
viations from the Proper conditions in this substrate disturb the nutrition of
the transplanteq organ, with the result that the organ perishes,

To transplant Successfully a heart or any other organ > & preliminary atten-
uation of the biochemical specificity of the proteins of the organ being trans-

rlanted is essential., Thisg specificity 1s a distinguishing mark of the organ-
ism from which the transplanted organ 1s derived,

Consequently, one must find methods of transferring the organs to a simpler
nutritional Tegime appropriate to animal organisms of the class in ouestion, In
order to achieve this Eurpo%e, we kept thc heart in an artificial nutrient medium
at a low temperature (& - 6 ) for a Period or 5 days. By doing this, we achieveq
8 considerable weakening of the individual specificity of the broteins typical
for the organism in question. As a result, the rate of survival of frogs to which
@ heart kad been transplanted increased frem 10-15% to 704,

Another important factor on which a successful solution of the problen de- ‘1
pends is the reactivity of the body itself. Physioloey teaches us that the re-
activity of the organism to foreign proteins depends on the initial state of the
central nervous system. We assumeg that methods by means of vhich the reactivit,
of the central nervous system to foreign proteins is inhibited will centribute l
, to the assimilation of 8n:’ organ that has been transplanted, including the heart, . .

In order to inhibit the central nervous system, we used sleep therapy. Six
to 8 hours prior to the operation, the animal recelved a large dose of g hypnotic,
The operation warc then carried out against the background of drug-induced Sleep.
After the operation, the frog continued to sleep for 24-48 hours, Combining arti-
ficially induced sleep with a preliminary Storage of the heart to be transplanted
at & low temperature end in an artificia] nutrient medium for a period of 5 days

Yyielded very good results: the assimilation of transplanted hearts in frogs in-
creased to 854.
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The frogs which survived after the hearts had been transplanted were sub-
Jected to a thorough study for a year, Beginning with the rirst minutes of the
work of tre heart in the foreign organism, the frequency of heart beats has been
determi; :q daily. Furthermore s electrocardiograms are being taken and the blood
Dressurc is being measured.

Every 30 days the transplanted heart of one of the fross is subjected to
microscopic examination, We estabiished that after hs days the bloogd vessels of
the transplanted heart anastomatize completely with those of the host organism,

i “ithin 90 days the nerves of the transplanteqd heart are completely 1egen-
erated and the €onnection of these nerves with the organism of the recipiont 1s
established. At about this time, the work of the heart also changes considerably:

Furthermore, the arteria) pressure increases to a normal value., fhe frogs on
which the eXperiments have been carried out survive ror more than 12 months, 1In
the Spring they croak cheerfully ang spawn,

As far as vertebrates are concerned, we have Successfully carried out the
transplantation of whole organs from one animal to another for the Tirst time,
The reports oy the transpiantations of glands or internal secretion which had
been made hitherto were not supported by histological data, These data are ab-
solutely necessary, however, A temporary restoration of the disturbed hormonal
function in the organism cannot be regarded as going beyond mere hormone therapy.

It is true that transplantations of kidneys and legs to dogs have Ylelded
good results recenily. These €xperiments were carrieq out by Soviet scientists
(Lapchinskiy, Shpuga, Vishnevskiy, Mazayev, and Chepov). In thege experiments,
the method of preliminary storage at low temperatures and in artificial nutrient
media of the organs being transplanted was also used,

Our research on the transplantation of the heart to frogs is of significance
for the solution of the problem in question as far as warm-blooded animals ang
human beings are concerned. The work on the transplantation of hearts to warm-
blooded animals, which has been studied since 1933, is carried out with consider-
ation for the results obtained in vork on cold-blooded animals, We successfully
transplant second hearts to dogs and cats into the neck, into the abdominal cay-
ity, or into the chest, In conducting these €Xperiments, we investigate the ef-
fects or sleep therapy and of artifieial nutrient media in combination with hypo-

A method of visual observation of the coronary circulation in warm blooded ;
animals has been develoned ang applied in our laboratory since 1951. This method i
is very important for the investigation or various forms of coronary 1usuf1‘icency w
arising after the transplantation of the heart or in various experimentally in.
duced diseases.

At present we have completely mastered the method, To apply it, we developed
& Special type of cannula made of transparent plastic ana equipped with a her-
metic closure. This cannula heals into the chest of the dog in the region of
the heart, The operation resulting in the healing-in of the cannula is carried
out in three stages, after Preliminary removal of the left lung, A cannula of
this type makes it Possible to observe the coronary circulation of the dog not
only with the naked eye but also by means of a microscope, with the result that
the circulation is observed not only in large blood vessels, but alse within the
capillary network of the heart,

Direct access to the heart muscle is possible through the cannula. This
means that it is possible to affect experimentally both the heart muscle and
the blood vessels of the heart, By tying up the coronary vessels or intro-
ducing semiliquid paraffin wax into them, one may easily bring about partial 4
interference with the coronary circulation, so that 8 miocardial infarction

results,
o ]
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With the aid of our method, it is possible to study all stages of the
development of this dangerous heart disease and clarify the therapeutic ef-
fectiveness of various drugs. This 4s not only of theoretical, but also of
practical importance,

By means of the cannyla grown into ihe pericardium, one may also in-
vestigate the process of the healing of the heart muscle subsequently to
the experimental infliction of wounds. It is possible to stitch the wounded
heert and investigate the effect of various drugs » Tor instance vitamin ¢ >
on the process of scar formation on the heart muscle.

We are able to study the reaction of both muscular and nerve elements of
the heart to the introduction into the heart muscle of forelgn bodies such as
iron, lead, platinum, glass, etc., and to observe the course of various rroc-
e€s56es resulting from injuries to the heart as well as methods of treating
these injuries,

Simultaneously with the investigation of morphological changes in the
heart after experimentally induced diseases, one may observe changes in the
volume of the heart, i +€., measure the heart's power of contraction.

To carry out these measurements » We designed a special apparatus with the
21d of which one can easily record on a kymograph the contractile power of the
heart and its volume at any position of the body of the animal,

We also used Successfully cannulas of transparent plastic for observing the
blood circulation in the organs of the ebdominal cavity, Tn order to carry out
these observations, we let the cannula grow in above the liver, the kidney, or the
intestine. With the use of this method extensive possibilities are opened up
of studying experimentally the blood eirculation and the course of various path-
ological brocesses in organs of the abdominal cavity. ‘These experiments were

We also study in our laboratory the action of various toxic chemical sub-
stances on the f‘unctioning of transplanted organs. We have worked for more than
10 years on Problems of thig type, which have a direct bearing on the transplan.
tation of organs and the primary mechanism of the action of polsons on the organ~

We have set ourselves the task of investigating the action of alcohol and
of nicotine on the blood vessels of the brain, We wanted to investigate how the .
reactivity of the blood vessels of the brain changes under the action of these ;
substances, or in other words, to find out to what extent the vasodilative or
vasoconstrictive effects Produced by various substances after the animals have
been subjected to chronie boisoning with alcohol or nicotine deviate from nor-
mal reactions caused by these substances. For this burpose we developed the
method of transplanting a second head onto the neck of a dog.

We endeavor to create conditions for the surviving second head which
correspond as closely as possible to conditions of normal nutrition. Further-
more, we eliminate completely all influences affecting the blood vessels which
arise from internal organs that are also poisoned with the substances in ques-
tion., In order to eliminate these factors, we found it expedient to implant a
second head.
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Experiments on the transplantation of isolated dogs' heads and of the heads
of other animals Were already carried out in the 19th Century, Experiments of
this type have been conducteq by the Russian scientists ALA, Kulyabko and s, T,
Chechulin, 8.5. Bryukhonenko designed for this purpose a very complicated ap~
Pliance, called the autojector, which replaces the heart angd requires the ag-
dition of ap anticoagulant to the blood circulateg by it.

In our experiments we try to create for the surviving [transplanted] dogs
head conditions which are as close as rossible to normal. We developed & new
method of Tesuscitating the head of the dog in connection vith its transplanta.
tion onto the neck of another dog,

Essentially our method amounts to establishing a Preliminary anastomosis
between the carotid arteries ang Jugular veins of the tvo animals, The order
in which the anastomosis is carried out enables the blood emerging from the
central endings of the arteries of the donor to flow into the Pperipheral ends
of the carotig arteries of the recipient, 1.e, ».of the second [ transplanted)
head, while the veins of the transplanted heaq are connected with the central
1<:nds of the veins of the dog which supplies the blood circulated in the second

ead.

After the bloog circulation in the second head has beep restored by let-
ting the bloog from the other animal flow intg 1%, the head to be transplanted
is cut off the body. After 5-6 minutes, the head that has been cut off begins
to show signs of 1life; it opens its m~uth, licks itself, blinks its eyes, and
looks aroung attentively, When calleu, the head turns its eyes in the direc-

. tion from which 1t has been called, raises its ears, and attempts to bark, It

-} reactg violently to irritations of the ear by means of sound, of the nose with

\ smoke, and of the tongue with bitter Substances, i.e., evinces all signs of
life which are susceptible of observation,

After this pPreliminary Preparation, when the head has been brought to a
calm and relatively normal state, we start our experiments, By introducing
) into the bloog vessels of the second head various vasoconstrictive or vaso-
i dilative substances, we are able to determine the difference between the re-
actions of the blood vessels of & head poisoned with alcohol or nicotine ang
the reactions of the vessels in a head not poisoned with these substances,

In 1954, a communication wag published by V.P, Demikhov, who used our
method of grafting a second head onto a dog.

All the experimental work done by us has the single Purpose of studying
and alleviating the severe ajilments resulting from premature deterioration of
the heart and of the blood vessels of the brain,
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